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L7 ANSWER 1 OF 1 HCAPLUS COPYRIGHT 2 000 ACS 
AN 2000:259842 HCAPLUS 

?I Enzymlc'lanufacture of crystalline L-aspartic acid from ammonium 

IN Mukouyama, Masaharu; Yasuda, Shinzo; Komatsuzaki, 
Satoml 

PA Nippon Shokubai Co., Ltd., Japan 
SO Eur. Pat. Appl . , 29 pp. 

CODEN: EPXXDW 
DT Patent 
LA English 

""'^■''pItent no. kind date application_no. date____ 

---- " 1999-307757 19990930 

" " T'l., BE, CH^^e/dk? FK, OB.M IT, LI, LU, KL, SE, MC, PT, 

JP 2000166591 A2 20000620 JP 1999-277585 19990929 

PRAI JP 1998-278571 19980930 

JP 1998-278579 19980930 
AB ?his invention relates to a method for producing L-aspartic acid 

comprising treating an ammonium fumarate soln. with aspartase to 

130 dearee C in an amt. 0.4 to 0.8 times the total amt. of 
f^rate and the L-aspartate contained therein in terms of mole, 

purity of 99.7% were obtained. Crystals were needle-like. 
IT 56-84-8P, L-Aspartic acid, preparation ,,.„h„i . prfp 

RL: BPN (Biosynthetic preparation); BIOL (Biological study), PREP 

"'"enzSic"ianuf. of cryst. L-aspartic acid from ammonium 
f umar ate } 

RN 56-84-8 HCAPLUS 

CN L-Aspartic acid ( 9CI) (CA INDEX NAME) 
Absolute stereochemistry. Rotation (+). 


H02C 


.CO2H 
NH2 


IT 9027-30-9DP, Aspartase, immobilized (p^talvst use); PRP (Properties) 

RL: BPN {Biosynthetic preparation), ^^'J * ^^^^^^^^ ^^3;' 
RIOL (Bioloqical study); PREP (Preparation), USES (Use^) 
(enzSc manuf, of^'cryst. L-aspartic acid from ammonium 
f umarate ) 

^:;?°:Lasr"partate ,9CI, ,CA INDEX NAME) 

STRUCTURE DIAGRAM IS NOT AVAILABLE 
IT 14548-85-7, Ammonium ftimarate 

(enUirm^nCf ! of cryst. L-aspartic acid from ammonium 

f umarate) ^r^do 
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^2lB:renedroi=Tcid'(2E,-, dian^onlu. salt (SCI, ,CA INDEX K«<E, 

Double bond geometry as shown. 


RN 

CN 2-Bute 


.CO2H 


HO2C 


• 2 NH3 

(enzymic prepn. of; enzymic manuf. of cryst. L asparri 

ammonium fumarate) 

RN 32259-99-7 HCAPLUS (CA INDEX NAME) 

CN L-Aspartic acid, ammonium salt ( 9CI ) (CA iNUh.A in 

Absolute stereochemistry. Rotation {+). 
H02C" 


IT 


RN 

CN 


NH2 


• x NH3 

110-17-8, Fumaric acid, uses ni^Psl 
RL- MOA (Modifier or additive use); USES (Uses) 

(in pptn. of cryst. aspartlc acid; enzymic manuf. 

acid from ammonium fumarate) 

llO-n-8 HCAPLUS ^^j,, 

2-Butenedioic acid I2h) i y>-i i \ ^-^ 


of cryst. L-aspartic 


Double bond geometry as shown. 


,C02H 


HO2C 


IT 


RN 

CN 


247573-49-5, PN: JP11290091 SEQID: 1 unclaimed DNA 
263742-86-5 263742-87-6 

•^".unclirernucreitide sequence; enzymic ^anuf. of cyst. L-aspa.tic 

acid from ammonium fTimarate) 
247573-49-5 HCAPLUS ^j^^) 
PN: JP11290091 SEQID: 1 unclaimed DNA ( 9C1 ) I^m 


STRUCTURE DIAGRAM IS NOT AVAILABLE 
RN 2637 42-86-5 HCAPLUS 

CN 2: PN: EP994189 SEQID: 2 unclaimed DNA ( 9CI) 

STRUCTURE DIAGRAM IS NOT AVAILABLE 

"''pN-I^sLiSsIeQID: 3 unclaimed DNA ( 9CI , 

STRUCTURE DIAGRAM IS NOT AVAILABLE 
RE . CNT 9 
RE 

(1, Ajinomoto; JP 48056618 A 19J7 
(2) Mitsubishi Chem Corp; f °^^22790 A 199 
(3, Nippon catalytic Chem Ind; 0952225 A 1999 
(4) Nippon Shokubai Co Ltd; JP ^ j^^^ 

5 Nippon Shokubai Co Ltd; JP 07313178 A 1995 
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305-4053 


Page 2 


^4ARX 09/408, 142 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 


SEARCHED BY SUSAN HANLEY 305-4 053 


Page 3 


MARX 09/408,142 


=> d bib abs hitstr 123 1 


L23 ANSWER 1 OF 5 HCAPLUS COPYRIGHT 2000 ACS 
AN 1987:118060 HCAPLUS 

?I continuous production of L-aspartic acid. Improvement of productivity by 
both development oE immobilization method and construction of new 
Escherichia coli strain 

AU Chibata, Ichiro; Tosa, Tetsuya; Sato, Tadashi 

CS Res. De^. Headquarters, Tanabe Seiyaku Co. Ltd., Osaka, Japan 
SO Appl. Biochem. Biotechnol. (1986), 13(31, 231-40 

CODEN: ABIBDL; ISSN: 0273-2289 
DT Journal 

LA English oi fr-r^m 

AB For the continuous prodn. of L-aspartic acid [56-84-8] from 
Eumaric acid (110-17-8] and annnonia by the action of 
a<5nartase [9027-30-9), the enzyme extd. from E. coll or E. coil 
cells having high aspirtase activity were immobilized by various methods. 
In 1973 the industrial prodn. of L-aspartic acid was performed using E. 
coli ceUs immobilized with polyacrylamide 19003-05-8) gel^ i^L^"^' 
improvement of this process, a novel ^-^nique was developed using 
. kappa. -carrageenan [11114-20-8) as the immobilizing matrix for 
;ells. Further, EAPc-7 strain, having higher aspartase activity, was 
contracted from the parent E. coli by continuous ^^^^ivation with a 
definite medium. The aspartase activity was . apprx . 7 -f old higher than 
tha^of the parent cells In 1982 conventional method was changed to the 
improved method! using EAPc-7 strain immobilized with . kappa . -carrageenan . 

IT 9027-30-9, Aspartase 

^'^^ff^UoMulerLcherrihia coli, aspartic acid prodn. in relation to, 

RN 9027-30-9 HCAPLUS 

CN Ammonia-lyase, aspartate ( 9CI) (CA INDEX NAME) 
STRUCTURE DIAGRAM IS NOT AVAILABLE 
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L23 

AN 

DN 

TI 

PA 

SO 

DT 
LA 
FAN 


PI 
AB 


ANSWER 2 OF 5 HCAPLUS 
1985:594954 HCAPLUS 
103:194954 
L-Aspartic acid 
Mitsubishi Petrochemical Co. 
Jpn. Kokai Tokkyo Koho, 5 pp 
CODEN: JKXXAF 
Patent 
Japanese 
.CNT 1 

PATENT NO. KIND DATE 


COPYRIGHT 2000 ACS 


Ltd., Japan 


IT 


RN 
ON 


APPLICATION NO. DATE 
JP 1983-234594 19831213 


JP 60126092 A2 19850705 

JP 04080678 B4 19921221 ^ 

L-Aspartic acid (I) [56-84-8] was prepd. by reaction of fumaric 
acid [110-17-8] or its ammonium salt [32378-54-4] in 
the presence of aspartase [ 9027-30-9 ] -contg . cells or their 
fixed substances pretreated with I and ammonium ion at 
40-60. degree, under alk. conditions. This method suppressed fumarase 
f 9032-88-6] activity while maintaining aspartase activity. inus, 
irecultu.ed Brevibacterium flavum Ma233-AB-41 (FERM f^^, was cultured on 
medium (pH 7.6) of (NH4)2S04 23, K2HP04 0.5, KH2P04 0 5, MgS04 1H20 0 5, 
yeast ex?. 3, casamino acid 3 g/L, and traces of f°tin, thiamin, Fe2+ 

i;^:^i^^:^s^^J^ - ^S^O^^-fumarirac^d^^Ly . 

mSS4 7H20? 0 1 vol. % Tween 20, and 4M NH3 for 10 h at 46. degree, to give 

810 mM I. 
9027-30-9 

RL- BIOL [Biological study) . . 

(In aspartate manuf. from fumarate with Brevibacterium flavum) 

9027-30-9 HCAPLUS 

Ammonia-lyase, aspartate ( 9CI ) (CA INDEX NAME) 


STRUCTURE DIAGRAM IS NOT AVAILABLE 
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L23 ANSWER 3 OF 5 HCAPLUS COPYRIGHT 2000 ACS 
AN 1983:10352 HCAPLUS 
DN 98:70352 
TI Aspartase 

IN Sternberg, D. C; Moser, L. J. 
PA Genex Corp. , USA 
SO Belg., 21 pp. 

CODEN: BEXXAL 
DT Patent 
LA French 
FAN.CNT 1 


PATENT NO. 

KIND 

DATE 

APPLICATION NO. 

DATE 

BE 

893838 

Al 

19821103 

BE 

1982-208588 

19820714 

ZK 

8204805 

A 

19830427 

ZA 

1982-4805 

19820706 

DK 

8203075 

A 

19830416 

DK 

1982-3075 

19820708 

AU 

8285924 

Al 

19830421 

AU 

1982-85924 

19820712 

SE 

8204306 

A 

19830416 

SE 

1982-4306 

19820713 

NL 

8202854 

A 

19830502 

NL 

1982-2854 

19620714 

BR 

8204099 

A 

19830705 

BR 

1982-4099 

19820714 

JP 

58067184 

A2 

19830421 

JP 

1982-124277 

19820715 

FR 

2514782 

Al 

19830422 

FR 

1982-12369 

19820715 

GB 

2108128 

Al 

19830511 

GB 

1982-20598 

19820715 

DE 

3226532 

Al 

19830901 

DE 

1982-3226532 

19820715 

ES 

514018 

Al 

19831016 

ES 

1982-514018 

19820715 

FX 

8203502 

A 

19830416 

FI 

1982-3502 

19821014 

DD 

207219 

A5 

19840222 

DD 

1982-243983 

19821014 

HU 

31290 

0 

19840428 

HU 

1982-3288 

19821015 


PRAI US 1981-311618 19811015 

AS aspartase [9027-30-9] Is produced by fermn. with Escherichia 

coli ATCC 31976 using hypertonic ammonium fumarate [32378-54-4] 

or ammonium aspartate [32259-99-7] to stabilize the enzyme. 

Thus, E. coli was inoculated into a pH 7.2 medium contg. yeast ext. 8, 

fumaric acid 3, K2HP04 0.2, and Na2C03 0.05%, plus MgS04 and CaC12, and 

incubated at 37. degree, for 12-14 h. The cells were washed and suspended 

in 1.8M ammonium fumarate (pH 8.5} in 1/5 the fermn. vol. After 

24 h, 80% of the aspartase activity was cell-free. The enzyme was 

immobilized to produce aspartate [56-84-8] from fumarate [ 

110-17-8] in 83-6% yield. 

IT 9027-30-9P 

RL: BMF ( Bioindust rial manufacture); BIOL (Biological study); PREP 
( Preparation ) 

(manuf. of, with Escherichia coli) 
RN 9027-30-9 HCAPLUS 

CN Ammonia-lyase, aspartate { 9CI) (CA INDEX NAME) 
STRUCTURE DIAGRAM IS NOT AVAILABLE 
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L23 
AN 


ANSWER 4 OF 5 HCAPLUS COPYRIGHT 2000 ACS 
1981:101278 HCAPLUS 


SO Eur- J. Appl- Microbiol- Biotechnol. (1980), 11(1), 23 

CODEN: EJABDD; ISSN: 0171-1741 
DT Journal 

Tfi^a^ic acid /"o-"-^:--^-,--.rw^r^:oi^:rSo" 

; sl-earothermophilus. Cell suspensions P^^'^-^^^^^P^riar rale 

case, 85% of the fumarate added was converted to aspartic acid. 

IT 9027-30-9 

RL: BIOL (Biological study) 

(of Bacillus stearothermophilus) 

^.r, I^rniallvasraspartate ,.CX, ,CA XK.EX H^M., 


CN 


STRUCTURE DIAGRAM IS NOT AVAILABLE 
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L23 ANSWER 5 OF 5 HCAPLUS COPYRIGHT 2000 ACS 
AN 1972:457144 HCAPLUS 

?I 'influence of fumaric acid upon the levels of aiomoniacal nitrogen 

in bovine rumen liquor (in vitro) 
AU Zherebtsov, P. I.; Solntsev, A. I.; Smelova, S. V. 

SO lzv%imiryazev. Sel -sjcokhcz. Akad. (1972), (2), 226-8 

CODEN : ITSAA7 
DT Journal 

m Fumaiic acid 1110-17-8), added to bovine rumen liquor, reacted 
with NH3 to form aspartate (56-84-81; this reaction was 

: ' \. K„ , lv;,=.e [9027-30-91. When added to the diet of 
r-mfn^h!old'bulS fuiarate reacted similarly with rumen liquor NH3. 

IT 9027-30-9 

RL: BIOL (Biological study) 

(of rumen, fumaric acid effect on) 

^ci: ro;?r-!ya^ra^pa.tate , 9C1 ) (CA IHO.X NAM.) 

STRUCTURE DIAGRAM IS NOT AVAILABLE 
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L25 ANSWER 1 OF 5 HCAPLUS COPYRIGHT 2000 ACS 

AN 1986:405058 HCAPLUS 

DN 105:5058 
TI 


p°oductLn of L-aspartic acid from fu.aric acid by bioconvers.on 
AU Michelet, J.; ^eschamps, '^"^ c;mpiegne, Compiegne, 60206, Fr. 

fo ^nr^ Biotrcnnr;-3.rU98lw Volu.e z", 133-8 Publisher: Ve.iag 

Chemie, Weinheim, Fed. Rep. Ger. 
CODEN: 55BBA6 
DT Conference 

M L-Aspartic acid [56-84-8) was produced from fumaric acid [ 
AB L-Aspartio dux^ i r Qn97-30-91 -contq. immobilized 

200 g/L which could be extd. providing yields of 80 100%. 
IT 9027-30-9 

RL: BIOL (Biological study) asoartic acid manuf. with) 

(immobilized Pseudomonas putida contg., aspamic a 

KM 9027-30-9 .gci) (CA INDEX NAME) 

CN Ammonia-lyase, aspartate i y^u 

STRUCTURE DIAGRAM IS NOT AVAILABLE 
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L25 ANSWER 2 OF 5 HCAPLUS COPYRIGHT 2000 ACS 
AN 1986:4594 HCAPLUS 

?I p'oi'ctlon of L-aspartic acid f.o. Brevibacteriu. by the cell re-using 

AU ^erasawa, Masato; Yukawa, Hideaki; Takayama, Yoshihiro 

OS cent. Res. Lab., Mitsubishi Petrochem. Co., Ltd., InasniKi, ^uu , 

SO Process Biochem. (1985), 20(4), 124-8 

CODEN: PRBCAP; ISSN: 0032-9592 
DT Journal 

^ Thffumarase [9032-88-6) of B. flavun. was inactivated while the aspartase 
T9027-3O-9I was protected by holding the intact cells at 
5 dlq?ee for 5 h in a mixt. contg. 2M NH3, 750 mM ^-aspart c acid I 
Slar-a 7.5 .r^ CaC12, and 0.08% Tween 20^ ^^^^^^^f ^ no 
produced aspartate . fron> u.aric ac d 

formation of malate. A V^f/ °% " ^P^^^^^lls ^ a medium contg. 4M NH40H 
l^i^r^:^ ;L?ds^t:rrobLined in 7 repeated uses of the 

cells . 
IT 9027-30-9 

'^"(l^revi^ac^te^firflfvrLntg., aspartic acid prodn. with, 
Z ro^-lya^r aspartate ,9CX, (CMKO.X 

STRUCTURE DIAGRAM IS NOT AVAILABLE 


in 
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L25 
AN 
DN 
TI 

AU 

CS 
SO 

DT 
LA 
AB 


IT 


RN 

CN 


ANSWER 3 OF 5 HCAPLUS COPYRIGHT 2000 ACS 
1985:147483 HCAPLUS 

industrfa? use of ethanol utilizing microorganisms. Part I. Production 

-ra, TeruKazu; Terasawa, Masato; 

'c:r^R:;7rab^: mtsubishi Petroche. Co InashlKl, 300-03, aapan 
Nippon Nogei Kagaku Kaishi (1985), 59(1), 31-7 
CODEN: NNKKAA 
Journal 

Japanese fQn97-30-91 activitv was found in a mutant of 

Strong aspartase [9027-30 9 J ^^^^""^^^ n-hntvric acid. The optimal pH 
Brevibacterium resistant to • ^^P^^ ; -^"^^"^-^"f ^^^'^^'^^^^^^^ ,esp. The 
and temp, for the aspartase activity were 9.3 and ; ^^^y^^.^^^gP 

Uspartic acid ^^^-^'-^\^^%'l^Z^%lcll lad us d"t pH S.l with NH40H) 

L-aspartic acid. 
9027-30-9 

RT • RIOL (Biological study) , ^. ^ ^ 

(of BrevibacL.ium, aspartic acid manuf. in relation to) 

f ''"'°'lv."f T4rtate ( 9CI ) (CA INDEX NAME) 

Ammonia-lyase, asparnane \ 


STRUCTURE DIAGRAM IS NOT AVAILABLE 
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ANSWER 4 OF 5 HCAPLUS COPYRIGHT 2000 ACS 
1985:'77274 HCAPLUS 
102:77274 

L-Aspartic acid , u -r ^^v, 

Sherwin, Martin Barry; Blouin, John Joseph 
Grace, W. R. , and Co., USA 
Eur. Pat. Appl./ 20 pp. 
CODEN: EPXXDW 
Patent 
English 
FAN.CNT 1 

PATENT NO. KIND DATE 


L2 5 
AN 
DN 
TI 
IN 
PA 
SO 

DT 
LA 


PI EP 127940 

EP 127940 

R: CH, DE, 

US 4560653 
PRAI US 1983-501421 
AB L-Aspartlc acid 


APPLICATION NO. DATE 
EP 1984-302831 19840426 


US 1983-501421 19830606 


IT 


RN 
CN 


A2 19841212 
A3 19860205 
FR, GB, IT, LI, NL 
A 19851224 
19830606 ^ ^ . 

[56-84-8] is produced from fumarate I 

iin^-BiV^reatment with -=P"^^=^ . '^f no-16-7 1 is added to 

aapartase-producing ™icroorgan.s.^ if also ^omerlzed in the supernatant 
ppt. L-aspartxc ^^^^^ Recycled into contact with the enzyme or the 

-:-c?:neS:res:Micr= 

mCl2 in NH40H (pH 8^5 fxna [.^ ^.^a.^ was 

a column P^^^^^^ '3^5"^ Lleic acid ?he mixt. was heated to 

reduced to 3.5 by addn. of ^50 g maleic acia^ ^ ^^^^^^ 

.apprx. 60. degree, and '""h- ^f,; ITd^ls 98.8% pure. The 

:S^r^:ranr!t."l:o™^t^e^thf ;ry^t^^^:nd\he wash water were confined and 

used for the isomerization of maleac acid. 

9027-30-9P 

RL: PREP (Preparation) 

{aspartic acid manuf. from fumarate by) 

^:;?r-U:^a^partate ,,CX, ,C. IWO.X H^ME, 


V* STRUCTURE DIAGRAM IS NOT AVAILABLE 
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ANSWER 5 OF 5 HCAPLUS COPYRIGHT 2000 ACS 
1980:406120 HCAPLUS 

93:6120 =.«r^^ri-ic acid by aspartase of immobilized 

Kinetics of production of L-aspartic acia oy y 

Escherichia coli cells KivokBZu; Sumi, Akihiko 

SO J. Ferment. Technol. ( 1980 ) , 58 ( 2 ) , 129 33 

CODEN: JFTED8; ISSN: 0385-6380 
DT Journal 

fof the control of aspartase I ' ^^f "...^f Tl^^L and useful 
design of a reactor using ^f^^^^ ^ r^d a^K reactor the rate 

equation was derived. In a " "J^e exptl. results obtained 

equation was shown to -^^^tf^;. ^. ' KineUc consts . of the rate 

with several input concns . /'f ^ JJ^^^^ changing of the input concn. 
equation Obtained, however were altered^^^^^ _^g^ 9^^^^^ 

of fumaric ;f fumaric acid and L-aspartic acid 1 

^r-S^Ttnlef^rfcei d pending on t^^^^^t^ 

r.L^!^^^h:f^the^:ln:trc1o^n^t^;':%rrrferesented as the function of the 

input concn. of fumaric acid. 
IT 9027-30-9 

RT ■ BIOL (Biological study) 

(!^^obilized: in Escherichia coli, kinetics of) 

RN 9027-30-9 "^^^^^^^ .^^^ ^ gci ) (CA INDEX NAME) 
CN Ammonia-lyase, aspartate I yL.i ; ^ 

s..- STRUCTURE DIAGRAM IS NOT AVAILABLE 
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L32 ANSWER 1 OF 8 HCAPLUS COPYRIGHT 2000 ACS 
AN 1999:498235 HCAPLUS 

Methof fo' crystallization of^^-aspartic acid 
IN Mori, Yoshiaki; Kato, Naoki; Eiraku, Junko 
PA Mitsubishi Chemical Industries Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 10 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 

''^•'pItENT NO. KIND DATE APPLICATION_N0 . DATE 

PI T^Z^^ ;r 19990810 ap"l998-332307 19981124 


PRAI JP 1997-322845 19971125 L-aspartic 
AB in crystn. of L-aspartic ^"^J^'",!^3^^;tate?' in the presence 

acid salt, in P^-^^icular anmoniv^ L^a^^ ^^.^^ supersatn. 

of an acid-pptg agent such maleio ^ci _ 

ns!°»rs.;i^;«srn2i 2i.,L.;„, ..p.«... ^--ig — 
?f.t:r;/,i:.surt s."ro. TS;'. 

L-aspartic acid gradually crys«x , adding another portion of 

(.DELTA.pH = 0.10) after .apprx^30 min ^^^er^ g^ ^^^^^^ 

fumaric acid (20.9 g in total, 0 6 equivot ^ P ^^^led to 

acid-pptg. agent} 


56-84-8 HCAPLUS 
L-Aspartic acid 

Absolute stereochemistry. Rotation (+)• 


^!;!:rrticacir,9CI, ,CA INDEX HAME, 


H02C' 


g CO2H 


NH2 


IT 110-17-8, Fumaric ^^i^' ^^^^^|^"^^^3^if ied) ; RCT (Reactant); USES (Uses) 

^'\f^sTT^^^^^^^ - ^^^^^^ 

acid-pptg. agent) 


CN 2-Butenedioic acid I2t) I ^^J- J \ 
Double bond geometry as shown. 

CO2H 

HO2C 

IT 9027-30-9, Aspartase 

RL: CAT (Catalyst use); USES (Uses) Page i 

SEARCHED BY SUSAN HANLEY 305-4053 


MARX 09/408,142 


(of Brevibacterium flavum; crystn. of L-aspartic acid from 
aq. soln. of its salt using acid-pptg. agent) 
RN 9027-30-9 HCAPLUS 

CN Ammonia-lyase, aspartate ( 9CI ) (CA INDEX NAME) 
STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
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L32 ANSWER 2 OF 8 HCAPLUS COPYRIGHT 2000 ACS 
AN 1998:493699 HCAPLUS 

™ i'preSIl'lo, th, production ol ory.t^lln. j„„, 

PA ^y^u; Belgium N.V., Belg.; A.E. Staley Manufacturing Co. 
SO PCT Int. Appl., 39 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 

^'^■''pATENT NO. KIND DATE APPLICATION_NO. DATE____ 


- - " 1998-US290 19980108 

" T'il AM, A "au/aI!"b" BB. bo! BR, BV CA, CH CN CU CZ, DE 

Dk', EE, ES, FI, GB, GE, GH, GM, GW, HU ID, IL IS, JP, KE KG 


: II: Kz: ic, iz iz is, .v: u/, md, mg, mk, mn, mx 
f.' II' II' vu: l^: ^: a^: b^: m^: ™: t^: ™ 

«w ph' gm' ke' Is m so sz ug, zw, at, be, ch, de, dk, es, fi, 

Fr' Gb', Gr', Ie', Tt', W, HC, Nl', PT, SE, BF, BJ, CF, CG, CI, CM, 

GA, GN, MR, NE SN TD, TG ^^g.^.g 

™ A 99^229 EP 98-901724 19980108 

T l., BE, CH?'dE,'dk!'es! FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

US 607172^' " A 20000606 US 1999-331899 19991018 

PRAI IL 1997-119986 19970109 

.hioh - 5 nS- («.?.t. obt.ln« through . ,..p 

:;Th; pLSnrp^rcS. t„ £^ . =oln. h.vl„, . oo„o„ o, ..pptx.O.™ to 

aoDrx 2M ammonium fumarate and having a pH of [-^^ [""^ 

enfy:^;ally converting f^^^-.^^^^^^LS^g^^t t ^^no^^onlu^ 

mono ammonium aspartate; (d) acidulating a soin. y 
aspartate by contacting with a cation e>|=hanger "hi<:h is at 

forming aspartic acid therein, (e) ^^P^" aspartic acid 

<=oln from the NH4+-carrying cation exchanger, (t) sepg. T.ne a p 

soln. trom '^"^ ^ g^ep (e) by methods known per se; (g) 

from the aq. soln. formed in step ; ^^.f-anaer back to a cation exchanger 

regenerating the NH4.-carrying ^^lon exchanger ba ^^^^ ^^^^^ 

:^irce"(h; "epg ^nf r^^sln "th^c^nv^r^ed cation exchanger in step td,. 
and U) sepg. and reusing the NH3 source in step (a). 
IT 56-84-8P, Aspartic acid, preparation ,Bi„3 ,hetic preparation); PUR 

r^-^Llfi^ror r^c^ieryW^BIorUlorgi^fl^U ; < Reparation, 

(process for the prodn. of cryst. aspartic acid) 
RN 56-84-8 HCAPLUS 


CN 


L-Aspartic acid ( 9CI) (CA INDEX NAME) 


Absolute stereochemistry. Rotation (+). 
C02H 

H02C Y 

NH2 

IT 14548-85-7P, Fumaric acid, diammonium salt 

SEARCHED BY SUSAN HANLEY 305-4053 


MARX 09/408,142 


RN 
CN 


RL- BPN (Biosynthetic preparation); BPR (Biological process); RCT 
(Reactant); BIOL (Biological study); PREP (Preparation); PROC (Process) 

(process for the prodn. of cryst. aspartic acid) 
14548-85-7 HCAPLUS 

2-Butenedioic acid (2E)-, diammonium salt ( 9CI) {CA INDEX NAME) 


Double bond geometry as shown. 


.CO2H 


HO2C 


• 2 NH3 


IT 


RN 
CN 


7664-41-7, Ammonia, biological studies , ^ ^ , 

RL: BPR (Biological process); RCT (Reactant); BIOL (Biological study); 
PROC (Process) 

(process for the prodn. of cryst. aspartic acid) 
7664-41-1 HCAPLUS 

Ammonia (SCI, 9CI ) (CA INDEX NAME) 


NH3 
IT 


RN 
CN 


9027-30-9, Aspartase 

RL: CAT (Catalyst use); USES (Uses) 

(process for the prodn. of cryst. aspartic acid) 
9027-30-9 HCAPLUS 

Ammonia-lyase, aspartate ( 9CI ) (CA INDEX NAME) 


STRUCTURE DIAGRAM IS NOT AVAILABLE 
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L32 
AN 
DN 
TI 


IN 
PA 
SO 


ANSWER 3 OF 8 HCAPLUS COPYRIGHT 2000 ACS 
1998:197740 HCAPLUS 

128:294011 ^ . -^k 4- 

Manufacture of L-aspartic acid from butane and ammonia without 
separation of the intermediates 
Watanabe, Naoyuki; Kato, Naoki; Mori, Yoshiaki 


Mitsubishi Chemical Industries Ltd., Japan 
Jpn. Kokai Tokkyo Koho, 10 pp. 
CODEN : JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE 


APPLICATION NO. DATE 


PI 
AB 


IT 


RN 
ON 


JP 10080292 A2 19980331 JP 1996-237677 19960909 

L-Asp is manufd. by (A) gas-phase oxidn. of butane by O, (B) treatment of 
the resulting maleic anhydride with H20, (C) treatment of the resulting 
maleic acid with ammonium maleate, NH3, and (microorganisms 
producing) isomerase, (Dl treatment of (portion of) the resulting 
ammonium fumarate with NH3 in the presence of (microorganisms 
producing) aspartase in aq. media, and (E) acidifying the reaction mixts . 
contg. L-Asp ammonium with maleic acid obtained in the process 
B L-Asp crystals are recovered and the mother liq. contg. 
ammonium maleate is returned to the process C. The processes A 
through D can be performed by one-step or multistep operations. 
14548-85-7P, Ammonium fumarate ^. > odd 

RL- BMF (Bioindustrial manufacture); BPN (Biosynthetic preparation}; BPR 
(Biological process); RCT (Reactant); BIOL (Biological study); PREP 
(Preparation); PROC (Process) .^k 
(manuf . of L-aspartic acid from butane and ammonia without 
sepn. of the intermediates) 

2-ButenedIoic^a^^^ diammonium salt ( 9CI ) (CA INDEX NAME) 


Double bond geometry as shown. 


,C02H 


HO2C 


IT 


RN 

CN 


• 2 NH3 

56-84-8P, L-Aspartic acid, preparation 

RL: BMF (Bioindustrial manufacture); BPN (Biosynthetic P^^P^^^^-^^^ ' ; ^^^^ 
(Industrial manufacture); SPN (Synthetic preparation); BIOL (Biological 
study); PREP (Preparation) . 

(manuf. of L-aspartic acid from butane and ammonia without 

sepn. of the intermediates) 
56-84-8 HCAPLUS 

L-Aspartic acid ( 9CI ) (CA INDEX NAME) 


Absolute stereochemistry. Rotation (+). 


HO2C 


S CO2H 

r 

NH2 


IT 7664-41-7, Ammonia, biological studies ^ ^ \ . 

RL: BPR (Biological process); RCT (Reactant); BIOL (Biological study), 

PROC (Process) .^k^,.4- 
(manuf. of L-aspartic acid from butane and ammonia without 
SEARCHED BY SUSAN HANLEY 305-4 053 


Page 5 


MARX 09/408,142 


sepn. of the intermediates} 
RN 7 664-41-7 HCAPLUS 

CN Ammonia (8CI, 9CI ) (CA INDEX NAME) 


NH3 

IT 9027-30-9, Aspartase 

RL: CAT (Catalyst use); USES (Uses) 

(manuf. of L-aspartic acid from butane and ammonia without 
sepn. of the intermediates) 
RN 9027-30-9 HCAPLUS 

CN Ammonia-lyase, aspartate ( 9CI ) (CA INDEX NAME) 
+ + + STRUCTURE DIAGRAM IS NOT AVAILABLE 
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L32 ANSWER 4 OF 8 HCAPLUS COPYRIGHT 2000 ACS 
AN 1998:124169 HCAPLUS 
DN 128:204117 

TI Manufacture of L-aspartic acid from butane and ammonia without 

purification of the intermediates 
IN Watanabe, Naoyuki; Kato, Naoki; Mori, Yoshiaki 
PA Mitsubishi Chemical Industries Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 10 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT MO. KIND DATE 


APPLICATION NO. DATE 


PI 
AB 


IT 


RN 
CN 


JP 10052293 A2 19980224 JP 1996-211376 19960809 

L-Asp is manufd. by (A) gas-phase oxidn. of butane in the presence of O, 
(B) treatment of the resulting maleic anhydride with H20, (C) 
isomerization of the resulting maleic acid, (D) treatment of the resulti 
fumaric acid with ammonium fumarate and NH3 in the presence of 
(microorganisms producing) aspartase in aq. media, and (E) acidifying th 
reaction mixts. with fumaric acid obtained in the process C. L-Asp 
crystals are recovered and the mother liq. contg. ammonium 
fumarate is recycled. 
14548-85-7P, Ammonium fumarate 

RL: BPR (Biological process); BYP (Byproduct); RCT (Reactant); BIOL 
(Biological study); PREP (Preparation); PROC (Process) 

(manuf . of L-aspartic acid from butane and ammonia without 

purifn, of intermediates) 
14548-85-7 HCAPLUS 

2-Butenedioic acid (2E)-, diammonium salt ( 9CI ) (CA INDEX NAME) 


Double bond geometry as shown. 


,C02H 


HO2C 


• 2 NH3 


IT 


RN 
CN 


110-17-8P, Fumaric acid, biological studies 

RL: BPR (Biological process); IMF (Industrial manufacture); RCT 
(Reactant); SPN ( Synthetic preparation ) ; BIOL (Biological study); PREP 
(Preparation); PROC (Process) 

(manuf. of L-aspartic acid from butane and ammonia without 

purifn. of intermediates) 
110 — 17 — 8 H C A P LU S 

2-Butenedioic acid (2E}- ( 9CI ) (CA INDEX NAME) 


Double bond geometry as shown. 


,C02H 


HO2C 


IT 


RN 
CN 


7664-41-7, Ammonia, biological studies 

RL: BPR (Biological process); RCT (Reactant); BIOL (Biological study); 
PROC (Process) 

(manuf. of L-aspartic acid from butane and ammonia without 
purifn. of intermediates) 
7664-41-7 HCAPLUS 

Ammonia (SCI, 9CI ) (CA INDEX NAME) 


SEARCHED BY SUSAN HANLEY 305-4053 


MARX 09/408,142 


NH3 

IT 56-84-8P, L-Aspartic acid, preparation 

RL: BMF (Bioindustrial manufacture); BPN (Biosynthetic preparation); BIOL 
(Biological study); PREP (Preparation] 

(manuf. of L-aspartic acid from butane and ammonia without 
purifying intermediates) 
RN 56-84-8 HCAPLUS 

CN L-Aspartic acid ( 9CI) {CA INDEX NAME) 
Absolute stereochemistry. Rotation (+) . 



IT 9027-30-9, Aspartase 

RL: CAT (Catalyst use); USES (Uses) 

(manuf . of L-aspartic acid from butane and ammonia without 
purifying intermediates) 
RN 9027-30-9 HCAPLUS 

CN Ammonia-lyase, aspartate ( 9CI ) (CA INDEX NAME) 
STRUCTURE DIAGRAM IS NOT AVAILABLE 
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L32 ANSWER 5 OF 8 HCAPLUS COPYRIGHT 2000 ACS 
AN 1997:801983 HCAPLUS 
DN 128:74403 

TI Continuous manufacture of aspartic acid from fumaric acid and 

ammonia with aspartase 
IN Miura, Miyuki; Kato, Naoki; Mori, Yoshiaki; Watanabe, Naoyuki 
PA Mitsubishi Chemical Industries Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 7 pp. 

CODEN : JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 


PI 
AB 


JP 09322790 A2 19971216 JP 1996-144189 19960606 

In manuf. of aspartic acid (I) by (1) reaction of fumaric acid (II) with 
NH3 using aspartase or aspartase-producing microorganisms to form 
ammonium aspartate (III), (2) crystn. of I from the 
reaction solns. by adding II, and (3) isolating the cryst. I and 
recycling the mother liquors, II is supplied at (2) and at .gtoreq.l 
process of (1) and (3). Concn. of aq. II in (1) is 10-30 wt.%, while amt . 
of II added at (2) is adjusted to 0.1-0.85 mol, ratio to III. I is 
continuously given by the process with high purity, yield, and 
cryst. recovery. 
IT 56-84-8P, Aspartic acid, preparation 

RL: BMF ( Bioindust rial manufacture); PUR (Purification or recovery); BIOL 
(Biological study); PREP (Preparation) _ 
(continuous manuf. of aspartic acid from fumaric acid and NH3 with 
aspartase ) 
RN 56-84-8 HCAPLUS 

CN L-Aspartic acid ( 9CI ) (CA INDEX NAME) 
Absolute stereochemistry. Rotation {+). 


S CO2H 

H02C^ 

NH2 


IT 9027-30-9, Aspartase 

RL: CAT (Catalyst use); USES (Uses) _ ^ k.u-. hi-v. 

(continuous manuf. of aspartic acid from fumaric acid and NH3 with 
aspartase ) 
RN 9027-30-9 HCAPLUS 

CN Ammonia-lyase, aspartate ( 9CI ) (CA INDEX NAME) 

STRUCTURE DIAGRAM IS NOT AVAILABLE 
IT 110-17-8, Fumaric acid, reactions 7664-41-7, 
Ammonia, reactions 

RL: RCT (Reactant) . . ^ mu^ ^-h-k 

(continuous manuf. of aspartic acid from fumaric acid and NH3 with 

aspartase ) 
RN 110-17-8 HCAPLUS 

CN 2-Butenedioic acid (2E)- (9CI) (CA INDEX NAME) 
Double bond geometry as shown. 


.CO2H 


HO2C 


RN 7664-41-7 HCAPLUS 
CN Ammonia (SCI, 9CI ) 


(CA INDEX NAME) 


SEARCHED BY SUSAN HANLEY 305-4053 
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L32 ANSWER 6 OF 8 HCAPLUS COPYRIGHT 2000 ACS 
AN 1996:241816 HCAPLUS 

?I Manufacture of L-aspartic acid with aspartase-containing substances 
IN Hayashi, Takaya; Mukoyama, Masaharu; Sakano, Koichi 
PA Nippon Catalytic Chem Ind, Japan 
SO Jpn. Kokai Tokkyo Koho, 6 pp. 

CODEN : JKXXAF 
DT Patent 
LA Japanese 

™'™ATENT NO. KIND DATE APPLICATION_NO. DATE____ 

PI jr08033493"" ~A2 19960206 JP 1995-121648 19950519 

PRAT JP 1994-106928 19940520 ^ . . , 

A^ Asp xs minufd. by treatment of substrate media contg. fumaric acxd ( I ) and 
NH3 and/or amnionlum fumarate with substances contg. ^nz^n^^s 

wishinas for reuse as the substrate media. Escherichia coll was 
Terobically cultured in a medium contg. I, yeast ext., corn steep Ixquor, 
aeroDicaixy dearee. and the cells collected were treated with a 

^ri^tra^f medLf crn;rr00-g I and NH3 at 37.degree. for 5 h to give a 
reaction medium 99.0 mol% (to I) ammonium L-aspartate, 
c^stn. of which with addn. of 110 g I followed ^y filtration and 
washing the crystals with H20 at 50. degree, gave 105 g Asp 
crystals (purity 96.2 wt . % ) . 
TT 56-84-8P, L-Aspartic acid, preparation ^+.;^^\. pur 

RL: BMP Bioindustrial manufacture); f ^ ' ^^^^^^^^f ^^p^^^^fp^^^^^^^ 
(Purification or recovery); BIOL (Biological study) , PREP {Preparation) 

(manuf. of chiral aspartic acid crystals from fumaric acid 

and NH3 or ammonium fumarate with aspartase-contg . 

substances } 
RN 56-84-8 HCAPLUS 

CN L-Aspartic acid ( 9CI) (CA INDEX NAME) 
Absolute stereochemistry. Rotation (+). 



IT 9027-30-9, Aspartase 

DT • raT (Catalvst use); USES (Uses) 

(manuf of chiral aspartic acid crystals from fumaric acid 
and NH3 or ammonium fumarate with aspartase-contg. 
substances ) 

RN 9027-30-9 HCAPLUS 

CN Zonia-lyase, aspartate (9CI) (CA INDEX NAME) 

STRUCTURE DIAGRAM IS NOT AVAILABLE 
IT aiO-17-8, Fumaric acid, reactions 7664-41-7, 
Ammonia, reactions 14548-85-7, Ammonium 

f uma rate 

'"•.rnul'^f^chiral aspartic acid crystals from fumaric acid 
and NH3 or ammonium fumarate with aspartase-contg. 
substances ) 
RN 110-17-8 HCAPLUS 
CN 


Butenedioic acid (2E)- (9CI) (CA INDEX NAME) 


Double bond geometry as shown. p 

SEARCHED BY SUSAN HANLEY 305-4 053 ^ 


MARX 09/408,142 


.CO2H 


HO2C 


RN 7664-41-7 HCAPLUS 

CN Ammonia {8CI, 9CI ) (CA INDEX NAME) 


NH3 

RN 14548-85-7 HCAPLUS 

CN 2-Butenedioic acid (2E)-, diammonium salt ( 9CI) (CA INDEX NAME) 
Double bond geometry as shown. 

.CO2H 


HO2C 


• 2 NH3 
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L32 ANSWER 7 OF 8 HCAPLUS COPYRIGHT 2000 ACS 
AN 1996:241815 HCAPLUS 

?I Manufacture of L-aspartic acid with aspartase-containing substances and 

the crystalline L-aspartic acid product 
IN Hayashi, Takaya; Mukoyama, Masaharu; Sakano, Koichi 
PA Nippon Catalytic Chem Ind, Japan 
SO Jpn. Kokai Tokkyo Koho, 7 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN CNT 2 

PATENT NO. KIND DATE APPLICATION NO. DATE 


PI JP 08033492 A2 19960206 JP 1995-121505 19950519 

PRAI JP 1994-106928 19940520 . 
AB Asp is manufd. by treatment of substrate media contg . fumaric acid (I) and 
NH3 and/or ammonium fumarate with substances contg. enzymes 
having aspartase activity at I concn . .ltoreq.l3 wt.% pptn. of Asp by 
addn of 0.85-1.2 times (by mol) as much I as Asp in the reaction media, 
collection of Asp by filtration and washing the pptd. Asp crystals 
with H20 , and then addn. of NH3 to the mother liquors and washings for 
reuse as the substrate media. Escherichia coli was aerobically cultured 
in a medium contg. I, yeast ext., corn steep liquor salts, and NH3 at 
37 degree, and the cells collected were treated with a substrate medium 
contg. 100 g I and NH3 at 37. degree, for 5 h to give a reaction medium 
contq 99.0 mol% (to I) ammonium L-aspartate, crystn. 
of which with addn. of 100 g I gave 111.8 g Asp crystals (purity 
96. 5 wt . % ) . 

IT 56-84-8P, L-Aspartic acid, preparation _ 

RL* BMF (Bioindustrial manufacture); BPN ( Biosynthetic preparation), PUR 
(Purification or recovery); BIOL (Biological study); PREP (Preparation) 

(manuf. of chiral aspartic acid from fumaric acid and NH3 or 
ammonium fumarate with aspartase-contg . substances) 
RN 56-84-8 HCAPLUS 

CN L-Aspartic acid ( 9CI ) (CA INDEX NAME) 
Absolute stereochemistry. Rotation (+). 


H02C 


.CO2H 


NH2 


IT 9027-30-9, Aspartase 

RL: CAT (Catalyst use); USES (Uses) . mut 

(manuf. of chiral aspartic acid from fumaric acid and NH3 or 
ammonium fumarate with aspartase-contg. substances) 
RN 9027-30-9 HCAPLUS 

Ammonia-lyase, aspartate ( 9CI ) (CA INDEX NAME) 


CN 

STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
IT 110-17-8, Fumaric acid, reactions 7664-41-7, 
Ammonia, reactions 14548-85-7, Ammonium 

fumarate 

RL: RCT (Reactant) . • ^ kiu^ 

{manuf. of chiral aspartic acid from fumaric acid and NH3 or 
ammonium fumarate with aspartase-contg. substances) 
RN 110-17-8 HCAPLUS 

CN 2-Butenedioic acid (2E)- (9CI) (CA INDEX NAME) 
Double bond geometry as shown. 


SEARCHED BY SUSAN HANLEY 305-4 053 


^4ARX 09/408, 142 


.C02H 


H02C 


RN 7664-41-7 HCAPLUS 

CN Ammonia (8CI, 9CI ) (CA INDEX NAME) 


NH3 


CN 2-ButenedIoif a^^^ diammonium salt ( 9CI ) (CA INDEX NAME) 

Double bond geometry as shown. 

E ,C02H 


HO2C 


• 2 NH3 
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L32 ANSWER 8 OF 8 HCAPLUS COPYRIGHT 2000 ACS 

AN 1996:115452 HCAPLUS 

DN 124:173606 ^ . , 

TI Biochemical manufacture of L-aspartic acid from fumaric acid 

ammonia ^ • u- 

IN Hayashi, Takaya; Mukoyama, Masaharu; Sakano, Koichi 
PA Nippon Catalytic Chem Ind, Japan 
SO Jpn. Kokai Tokkyo Koho, 4 pp. 

CODEN : JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE 


and 


APPLICATION NO. DATE 


PI 


AB 


IT 


RN 
CN 


JP 07308195 A2 19951128 

JP 2798886 B2 19980917 

L-Aspartic acid (I) is manufd. by treating 
acid, ammonia, and alkali metal ions with 
activity-having substances, mixing the rea 
collecting cryst. I by filtration, and dis 
mainly contg. mineral acid alkali metal sa 
fumaric acid, MgS04, NaOH, and ammonia was 
Escherichia coli ATCC 11303 cells at 37.de 
heated to 60. degree., and cooled to give 2 
56-84-8P, Aspartic acid, preparation 
RL: BMF (Bioindustrial manufacture}; BPN ( 
(Biological study); PREP (Preparation) 

(biochem. manuf. of aspartic acid from 

) 

56-84-8 HCAPLUS 

L-Aspartic acid ( 9CI ) (CA INDEX NAME) 


JP 1994-102789 19940517 


substrate media contg. fumaric 
aspartase 

ction mixts. with mineral acids, 
charging waste fluids 
Its. An aq. soln. contg. 200 g 
, treated with 

;gree. for 5 h, mixed with H2S04, 
16.4 g cryst. I. 

Biosynthetic preparation) ; BIOL 
fumaric acid and ammonia 


Absolute stereochemistry. Rotation (+). 


HO2C 


CO2H 


NH2 


IT 


RN 

CN 


9027-30-9, Aspartase 

RL: CAT (Catalyst use); USES (Uses) • ^ =.inm«nl :» 

(biochem. manuf. of aspartic acid from fumaric acid and ammonia 

) 

9027-30-9 HCAPLUS 
Ammonia-lyase, aspartate ( 9CI ) 


(CA INDEX NAME) 


STRUCTURE DIAGRAM IS NOT AVAILABLE 
IT 110-17-8, Fumaric acid, reactions 7664-41-7, 
Ammonia, reactions 

RL: RCT (Reactant) ^ . • , „^ ,««,«r^^ a 

(biochem. manuf. of aspartic acid from fumaric acid and amonia 

) 

RN llO-n-8 HCAPLUS 

CN 2-Butenedioic acid (2E)- (9CI) (CA INDEX NAME) 

Double bond geometry as shown. 


.CO2H 


HO2C 


RN 7664-41-7 HCAPLUS 
CN Ammonia (8CI, 9CI ) 


(CA INDEX NAME) 
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NH3 
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